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Figure 1. Honolulu Quadrangle USGS Topographic Map
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Figure 2. Waikiki Beach Sand Extraction and Fill Locations.
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Figure 3. Environmental Monitoring Program
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Figure 4. Sediment Thickness, Volume and Location Map
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This digital, georectified map of the Waikiki seafloor is a composite
of an aerial photo mosaic and a sonar image. Scientists use a
sophisticated sonar, called a 'sidescan sonar,’ to help identily the
character and materials of the seabed. This device was towed
behind a small boat back and forth across the Waikiki embayment,
Hence, the final seafloor map is a mosaic of long, narrow strips of
acoustic data, The senar mapping toek 2 days in late June, 2000 in
southerly swell approximately 2-4 ft.

In addition to showing the commercial sector and beach at Waikiki,
this map displays a combination of living and fossil reef and sandy
bettom enviranments, Both living and fossil res! surface appear
dark grey while the sandy seafloor is light grey. Notice the
Halekulani sand channel to the northeast of the map center. The
deeper portion of the channel widens into a broad sand field that
extends offshore. The seaward edge of the sand field is marked by
high eliffs of foseil reef in 150 to 300 ft water depth.

Charles Fletcher, Geeg Kurras and
Matthew Barbee

. Department of Geology and Geophysics
2350000m E School of Ocean and Earth Science and Technology
Fahd "N — University of Hawall at Manoa
1680 East - West Road
Honolulu, Hawaii 96822

2350000m E

fletcher @soest.hawaii.edu * gkurras@soest hawaii.edu
mbarbee &soest.hawail.edu * www.soest hawail.edu/coasts/
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Figure 5. Waikiki Side Scan Image




South Shore of Oahu
- Ala Wai to Diamond Head

D - Potential study site

Potential study site

Figure 6. Offshore bathymetry of Waikiki embayment.
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Figure 7. Contoured bathymetry and potential extraction sites.
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Figure 8. Contoured sand thickness of potential extraction sites.
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Figure 11. Historical Beach Profiles.
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Design Fill Profiles

A-A’ Kuhio Beach Basins

Kuhio Beach

Existing Profile —
Mean Total Slope = 19:1
Berm Width
-| g b 08 | +-0.5) Fill Profile ==,
Designed Slope = 10:1
~7 cylft
CRIB WALL
Note A : Contractor to determine and establish
quasi-uniform berm width to facilitate
placement of fill for up to 4000 cy of fill for each
of the two fill sites.
(1] 50 100 150 200 250 300
Horizontal Distance (ft)
3 e .
B-B’ Site 3 Kuhio Beach
Existing Profile —
Mean Total Sl =11:1
2000 cy fill sasbliicoriind
Berm Elevation +7.0 ' MLLW (+ - 0.5')
Fill Profile LT
Designed Slope = 10:1
!
MNote A : Contractor to place up to 2000 cubic yd
of fill located above +3' elevation.
____SEA LEVEL (MLLW) 52
0 50 100 150 200 250

300

Horizontal Distance (ft)

| Typical iIITempIate ~4000 cubic ards Plan View

Plan View and Typical Fill Template

Kapahulu Ave.

75 ' min taper

ot .- NN, . 7= =
- +
~ i ’
~ Berm Width g
.~ See Note A ',‘
_, Makai -
< >

~ 500 feet

Figure 12. Design Profile and Fill Template.
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Figure 14. State of Hawaii 1998 Shoreline Certification Map



Slte 3 scoured beach with exposed
h\ rebar and concrete debris.

Figure 15. Photographs of existing beach conditions.



1040 Miller and Fletcher

ach
(1 qQ I

Sand Volume Bahavior

Kapi'olani Beach
Modem Se

Sand Volu

Figure 10A-G, Modern environmental setting and sand volume behavior by littoral tell, ohserved from beach profiles. (&) Kaimana Beach: Kapua
Channel is an avenue for cross-shore transport. Net longshore transport is to the north, with aceretion adjacent to the Natatorium at profile 3. (B} Queens
Beach: Net longshore transport is to the north. Interruption of longshore currents by the Queens groin during high wave events can create an offshore
rip, résponsible for sand lozs from the littoral cell. (C) Kapiolani Beach: Profile data indicate a stable zetting. Interruption of longshore currénts by the

Journal of Coastal Research, Vol. 19, No. 4, 2003

Figure 16. Net Sediment Transport Directions
Figures from Miller and Fletcher, 2003



Barge Mounted Hydraulic Pump System

Typical Section for Pipeline

Stainless mounting bracket
mounted every 100 ft
or as necessary.

Sand Anchor for
sandy substrates ¢

1" x 3" Stainless
Q) Concrete anchor

_ Caterpillar 345 Excavator Booster hydraulic pump

Figure 17. Proposed Barge and Excavator Pump System.



SIX INCH JET RECLAMATION DREDGING SYSTEM

Keene's & inch Graval Pump Reclamation Systems are designad to pump gravel 2000 faet away or lift material as high as
100 feet. These systems are designed for larger projects requiring higher yardage cutput, langer discharge lengths and
higher head capacities. Gravel Pump Reclamation Systems employ vortex style pumps from 2 to & inches in diameter that
are specifically copable of dealing with gravel and other hard materials. Thasa pumps are constructad of hard alloy steal
materials for optimum performance and superior longavity.

Special Protection
lrom Water Ingress

Rugged Motor
Housing

Unigue 1.35 Service
Factor Molar

Oversized Shall

STANDARD DESIGN -
Progressive Failure
Slurry Seals

SEAL OPTION -
Heawy Duty

Additional Bearings
Localed belween

| £ Front
/e
£ Wear Plates

Proposed Hydraulic Pump System R e

I.u:l"'- TE08 phama - P mw:f_:w;um;'

Figure 18. Proposed Hydraulic Pump system.



Settling Basin Profile Kuhio Beach

£ e WVidihy See nofe/\ Overflow Discharge Pipes Existing Profile ——
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8 sand to _— b @ 'r-l
7 drying area'/:‘ 1
5 - Sand dewaters P
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_5 =
= e ] 1
2 4 i .//: CRIB WALL
. '
E 3 --------- --r' & (" . ] Silt Curtains
c 2 1 - Treated effluent discharged into water
oS 'V with silt curtain for containment / \
g1 Subsurface percolation g
L0 SEALEVELMLLW)Z §
-1 Berm Elevation +8.0 * MLLW (+ - 0.5°)
2 Berm Height +5.5" to 2.5° ||
K Berm Depth +4.5°
-3 Berm Width +50.0°
4 Berm Length 100.0° s
= Berm Volume 832 yd3
6 0 50 100 150 200 250 300
Horizontal Distance (ft)
PLAN VIEW Settling Basin Settling Basin PLAN VIEW Mauka
_. _ - _‘:7: N " - N 5 - —--..------------'--------ﬂﬂ--'---'--:
‘ P [20feet Effluent :
: Berm Width Drainage
i 1 | See Note A Pipes .
i "
S i E
P R ~. %mmm"rrrn)l
" Sal ~ 100 feet Makal
.. :._\.‘. ’ ;,""'-" . -
% 2 _ L 1
Kuhio Beach, Waikiki 7500 f2  \%

Séq_iment

Water Quality Monitoring Stations e
4 g Drying Area

Staging

Area

Access _

Corridor Rg

Settling Ueiyentl] |

Basin Discharge
. . Area :

Pipeline

Safety Fence
Notes : NOT TO SCALE
1. Full-depth silt curtains as in Figure 19b.
2. Pumping rates estimated at 100 cy3/hr.
3. Sediment slurry ratio of 10 to 20%.
4. Settling Basin Volume 832 yd3
5. Drying Area 7500 ft2

0 feet

%ﬁur’cain anchored *

o'wall at top and bottom®

Figure 19. Proposed Settling Basi

n Design.




Lightweight Turbidity Curtain
Application: Calm waters with little current, such as lakes, ponds,
canals and shoreline areas.

Specifications
* Fabric - Polyester reinforced vinyl high visibility yellow
« Connector - Sections are laced together through grommets and load lines are bolted together.

* Flotation - 6" expanded polystyrene over 9 Ibs./ft. buoyancy.
* Ballast - 1/4" galvanized chain (.7 Ibs/ft).

A l--.—-l—ﬂ m
i -

Full-Depth =
Silt Curtain.

1-5 feet. o

-

| I |

",

= ——
= F —=

Full-Depth Silt Curtain anchored at top
and bottom at flush points of crib wall.
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Figure 19b. Full-Depth Silt Curtain Design.
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Figure 20. Sand Sample Locations.




Kuhio Beach Sand Grain Size Distribution
Cumulative Frequency Plot

—a— Offshore Composite - - -¢- - - Surfrider Beach Ewa Basin

Cumulative Frequency (%

/

/A Median Grain Size % difference from offshore
Offshore: 0.55mm na

Surfrider: 1.0nm  55%
Bwva: 0.6 mm 9%

Phi 2 1 0 1 2 3 4 5
mm >4 4102 2t01 1t05 5t0.25 25t0.125 .125t0.063 <0.063
Size

Figure 21. 2004 Grain Size Distribution.




AECOS, Inc.
+5-939 Kamehameha Hwy #104

Kaneohe, HI 96744 (808)284-7770 fax: (808)284-7775
CLIENT: DLNR-Coastal Lands Division File No: 200:;"
P.Q. Box 621 Report Date: 8/14/2004
Honolulu HI 96809 Pzage: 1002

ATTN: Delan Eversole / Chris Conger

GRAIN SIZE ANALYSIS RESULTS

Sample Type: sand AECOS Log No.: 19238
Date Sampled: 9/10/2004 Date Received:  9/10/2004
Fraction dry weight (mg)
0.064 to
size {mmj) A 2l Ilo? 051010 0251005 012510085 0195 <03 (Ol
phi z 1 { | 7 3§ 4 [y
ViB-2 2.4 1.3 4.4 33.0 112.6 36.6 0.1 0.0 1904
Dup 24 1.3 4.3 334 113.0 359 0.1 0.0 1904
Fraction Parcent (%)
D06 0
size (mm) 4 2ot 102 050t 025 oy M5 tedsy 0§ (.06
phi 7 | (] | 7 g i
VIB-2 1.26 0.68 2.31 17.3 58.1 18.2 0.056 0.00 100
Dup 1.26 0.68 2.26 175 59.3 18.9 0.05 0.00 100
Eraction Cumulative Percent (%)
size {mm) { LR P ? U5 te B0 05t 05 0125 &2 ::" :}”.. A (RN
phi ! Y i / g 4 !
ViB-2 1.3 1.9 43 218 80.7 99.9 100.0 100.0
Dup 1.3 1.9 4.2 21.7 81.1 89.9 100.0 100.0

e

Laboratory Manager

Figure 21b. Offshore Grain Size Report.



AECOS, Inc.
45-939 Ramehameha Hwy #104

Kaneohe, HI 96744 (808)234-7770 fax: (808)234-7775
CLIENT: Cocastal Geology Group, UH File No: 2003
1680 East-West Road Report Date: 1/6/2004
Honelulu HI 96860 Page: 10of 4
ATTN: Chris Conger 956-3259
GRAIN SIZE ANALYSIS RESULTS
Sample Type: sand AECOS Log No.: 18166
Date Sampled: 12/12/2003 Date Received: 12/12/2003
Fraction dry weight (mg)
0.063 to
size (mm) >4 21014 Tl 0ot 1.0 025t 05 (135t0 0.25 0125 <0.063 TOTAL
phi -2 -1 0 1 2 5 4 pan
Surf Ride 0.0 0.1 17.8 616.7 110.6 1.4 0.4 0.1 747.6
Ewa Basi 0.0 0.1 1.1 105.1 524.7 36.0 0.7 0.2 667.9
C141 0.0 28 & 11.9 420.3 75.4 0.2 0.1 514.4
C1-2 0.0 0.2 21 234 437.5 141.2 0.3 0.0 604.7
Fraction Percent (%)
0.063 to
size (mm) >4 2104 Tto? 05t 1.0 025t005 C125t0 0.25 0125 <0.063 TOTAL
phi -7 1] 0 1 2 3 4 pan
Surf Ride 0.00 0.01 2.38 82.49 14.79 0.25 0.05 0.01 100
Ewa Basi 0.00 0.01 0.18 15.74 78.56 5.39 0.10 0.03 100
C1-1 0.00 0.54 0.72 2.31 81.71 14.66 0.04 0.02 100
C1-2 0.00 0.03 0.35 3.87 72.35 23.35 0.05 0.00 100
Fraction Cumulative Percent (%)
0.063 to
size (mm)| >4 2104 Tlo2 05t 1.0 025t005 01351025 0129 <0.063
phi — =] 0 1 ? 3 4 pan
Surf Ride 0.0 0.0 2.4 84.9 99.7 999 100.0 100.0
Ewa Basi 0.0 0.0 0.2 15.9 945 999 100.0 100.0
C1-1 0.0 0.5 1.3 36 853 999 100.0 100.0
C1-2 0.0 0.0 0.4 43 76.6 100.0 100.0 100.0

Figure 22. 2004 Grain Size Report.




CLIENT: Coastal Geology Group, UH File No: 2003
1680 East-VWest Road Report Date: 01/06/04
Honolulu HI 96860 Page: 20f4

ATTN:  Chris Conger 956-3259

Sample Type: sand AECOS Log No.: 18166
CUMULATIVE FREQUENCY PLOTS
100 M = &
) ¢ K/
80
/ //f —&— Surf Rider
70 —
- / /// —»— Ewa Basin
=
g 60 / / // —8-C1-1 -
[ F]
-
o -o-C1-2
£ 50 |
E
=
-
O
- / //
) / /L /
10
0
-2 -1 0 1 2 3 4 pan
Size (phl) 54 | 2t04 | 1102  05t0 | 0.25t0 0125t0 0.063 | <0.063
mm 1.0 05 | 025 | to
0.125




AECOS, Inc.
45-939 Ramehameha Hwy #104

Raneohe, HI 96744 (808)234-7770 fax: (808)234-7775
CLIENT: Coastal Geology Group, UH File No: 2002
1680 East-VWest Road Report Date: 1/6/2004
Honolulu HI 96860 Page: 3of 4
ATTN: Chris Conger  956-3259
GRAIN SIZE ANALYSIS RESULTS
Sample Type: sand AECOS Log No.: 18166
Date Sampled: 8/5/2002 Date Received: 12/12/2003
Fraction dry weight (mg)
0.063 to
size (mm)| >4 2104 Tto 2 05t010 025t005 012510025 0125 <0.063 TOTAL
phi -2 =4 0 1 2 3 4 pan
2-1 0.0 3.0 52 337 441.6 6.0 0.2 0.1 489.8
2-2 0.0 1.7 7.9 100.4 443.6 3.9 01 <0.1 557.6
3B-1 0.0 0.2 7.3 326 453.3 65.4 0.2 <0.1 559.0
3B-2 0.0 0.7 6.3 12.4 437 120.1 0.7 0.1 577.3
Fraction Percent (%)
0.063 to
size (mm) >4 2104 Tto 7 0510 1.0 0251005 0175t 025 0175 <0.063 TOTAL
phi -7 -1 0 1 2 3 4 pan
2-1 0.00 0.61 1.06 6.88 90.16 1.22 0.04 0.02 100
2-2 0.00 0.30 1.42 18.01 79.56 0.70 0.02 0.00 100
3B-1 0.00 0.04 1.31 583 81.09 11.70 0.04 0.00 100
3B-2 0.00 0.12 1.09 2.15 75.70 20.80 012 0.02 100
Fraction Cumulative Percent (%)
0.063 to
size (mm) pr 2104 Tl 2 05010 025105 NBW02B 0185 <0.063
phi o =4} 0 1 7 3 4 pan
2-1 0.0 0.6 1.7 86 98.7 999 100.0 100.0
2-2 0.0 0.3 1.7 19.7 993 100.0 100.0 100.0
3B-1 0.0 0.0 1.3 7.2 88.3 100.0 100.0 100.0
3B-2 0.0 01 1.2 34 791 999 100.0 100.0




CLIENT: Coastal Geology Group, UH

1680 East-Yest Road

Honolulu HI 96860
ATTN:  Chris Conger 956-3259

Sample Type: sand

File No: 2002
Report Date: 01/06/04
Page: 4 0of 4
AECOS Log No.: 18166

CUMULATIVE FREQUENCY PLOTS
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Figure 23. Dye Test Results.



